Despite the fundamental nature of the home range to the biology of a species, aspects of its size, shape, and structure are not well defined in certain groups, such as subterranean rodents. These rodents, characterized by limited individual mobility and a patchy distribution of local populations, generally defend multipurpose territories in which breeding and foraging take place, increasing the chances for trade-offs among factors of habitat quality. The present study assessed the home-range size and shape of 2 species of tuco-tucos, Ctenomys australis (300-600 g) and C. talarum (100-180 g), using radiotelemetry in an area where they occur in sympatry, and explored the factors that could influence space use in these subterranean rodents. Home-range size (95% adaptive kernel) of C. australis (1,282.22 6 1,014.83 m 2 ) was ,19-fold larger than that of C. talarum (66.69 6 22.34 m 2 ). The area covered daily by C. australis represented only about 9% of the total home-range size estimated by radiotelemetry in this study and was almost twice as large as that of C. talarum, but the area covered by the latter species represented an average of 35% of its total home-range size. Total aerial and subterranean plant biomass, plant cover, and soil hardness were significantly higher in the habitat occupied by C. talarum. Contrary to expectation, body size was not the predominant factor explaining intra-and interspecific variation in home-range size. We discuss how variation in food availability in space and time and differences in the intensity of polygyny could be more important factors shaping home-range size in this genus of subterranean rodents.
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The spatial organization and distribution of organisms has a potentially critical role in the stability of populations, diversity, invasions, and species coexistence (Tilman and Kareiva 1997) . At the individual scale the most straightforward method to estimate the spatial relationships among organisms is to assess the sizes and shapes of their home range, defined as the area used by an organism during its normal activities, such as food gathering, mating, and caring of the young (Burt 1943) . Intraand interspecific variation in home range has been attributed largely to variation in body size, and hence, in energy requirements: larger species have to collect more energy to sustain their demands than small species, leading the first to cover larger areas for food gathering (McNab 1963) . However, other less-explored factors can contribute to variation in homerange size, such as resource availability (Hubbs and Boonstra 1998) , social and mating system (Fisher and Owens 2000) , population density (Ostfeld et al. 1985) , and intensity of competition (Myllymäki 1977) .
Despite the fundamental nature of the home range to the biology of a species, aspects of its size, shape, and structure are not well defined in certain groups, such as subterranean rodents. For these animals radiotracking has become useful in collecting data on space use (Cutrera et al. 2006a; Ebensperger et al. 2006; Lacey et al. 1997 Lacey et al. , 1998 Skliba et al. 2009 ), replacing more labor-intensive methods such as the excavation of complete burrow systems (Antinuchi and Busch 1992; Begall and Gallardo 2000; Reichman et al. 1982) . Subterranean rodents, characterized by limited individual mobility and a patchy distribution of local populations, generally defend multipurpose territories in which breeding and foraging take place (Lacey et al. 2000) , increasing the chances for trade-offs among factors of habitat quality (Boulinier et al. 2008) . In w w w . m a m m a l o g y . o r g particular, previous studies have attributed variation in burrow shape and spacing to differences in body size (Š umbera et al. 2003, 2008) and plant production among habitats (Heth 1989; Reichman et al. 1982) , to finding mates (Zuri and Terkel 1997) , and to differences in soil hardness (Cutrera et al. 2006a; Š umbera et al. 2008) . Therefore, subterranean rodents are interesting models to test hypotheses about the factors that delineate the patterns of space use in small mammals.
The most speciose of all subterranean rodents are the South American tuco-tucos (Ctenomys), comprising .50 species (Cook and Lessa 1998; Lacey et al. 2000; Reig et al. 1990 ) that are distributed from southern Peru to Tierra del Fuego in Argentina, and from the Andes to southeastern Brazil (Cook et al. 1990; Pearson et al. 1968; Reig et al. 1990 ). Most of the species of this genus studied to date are solitary, with the exception of Ctenomys sociabilis (Lacey et al. 1997 ) and C. peruanus (E. A. Lacey, pers. comm.) . The only reported case of sympatric distribution occurs in southeastern Buenos Aires Province, Argentina (Contreras and Reig 1965; Reig et al. 1990) , where both C. australis (300-600 g) and C. talarum (100-180 g) broadly overlap in a coastal dune landscape, although microhabitat segregation with respect to soil and vegetation characteristics does occur (Comparatore et al. 1992; Malizia et al. 1991) . The larger sand-dune tuco-tuco, C. australis, occupies softer soils with lower primary productivity that are restricted to the more unstable sand dunes. The Talas tuco-tuco, C. talarum, occurs in harder soils with higher plant cover and a more diverse plant community, characteristic of the sandy grasslands adjacent to the dunes (Comparatore et al. 1992; Malizia et al. 1991) . Despite these differences, both species live in coastal habitats, are herbivorous, solitary, polygynous-with males being bigger than females-and very aggressive (Busch 1989; Cutrera et al. 2006a; Malizia et al. 1991; Mora et al. 2006; Zenuto and Busch 1998; Zenuto et al. 1999a Zenuto et al. , 1999b .
The population biology (Malizia et al. 1991) , mating system (Zenuto et al. 1999a; , population genetics (Cutrera et al. 2005 (Cutrera et al. , 2006b Mora et al. 2006 Mora et al. , 2007 , and energetic physiology (Luna et al. 2002; Luna and Antinuchi 2007) of these 2 species of tuco-tucos have been studied extensively. In particular, and contrary to expectation, Luna and Antinuchi (2007) found that digging energetics was similar in the 2 sympatric species when digging in different soil types, providing no support for the ''thermal stress'' (McNab 1979) or the ''cost of burrowing'' (Vleck 1979) hypotheses. As suggested by McNab, other factors, such as predation risk, food availability, and soil macrostructure, could be important determinants of the observed pattern of segregation.
The present study aimed to assess quantitatively the homerange size and shape of C. australis and C. talarum where they occur in sympatry and to explore the factors that could influence space use in these rodents. First, if body mass is the main factor that explains the variation in home-range size due to its impact on energy requirements (McNab 1963) , differences in body size, and hence basal metabolic rate (BMR), between the study species lead us to predict that the home-range size of C. australis should be larger than that of C. talarum. Considering variation in body size within and among species (see above) and the standard allometric equation calculated for species of Ctenomys (BMR in ml O 2 g 21 h 21 5 9.34 body mass 0.5260.03 -Luna et al. 2009 ), we expected the home range of C. australis to be 1.3-2.6 times larger than that of C. talarum. Further, we compared our results for C. talarum with previous data on home-range size for this species in the northern part of its range (Mar de Cobo population, Cutrera et al. 2006a) where C. australis does not occur. Talas tuco-tucos from Mar de Cobo have a comparatively larger body size than Talas tuco-tucos from Necochea (Zenuto et al. 1999b ). Therefore, we expected home-range size in Necochea to be smaller than that in Mar de Cobo for C. talarum. Finally, because both species are polygynous and sexually dimorphic, with males being larger than females (Zenuto and Busch 1998; Zenuto et al. 1999b) , we expected that males would have larger home ranges than females because of their larger body size (McNab 1963) and competitive search for receptive females (Sandell 1989 ). The present study explores the effects of different aspects of the biology of these species (i.e., energetics and mating system) in determining intra-and interspecific variation in space use in natural populations of subterranean rodents.
MATERIALS AND METHODS
Animal capture.-Ctenomys talarum and C. australis were trapped in a 5-ha area of coastal sand dunes and grasslands situated 15 km southwest of the locality of Necochea (38u379S, 58u509W; Fig. 1 ) in the Buenos Aires Province, Argentina. Our study was performed in 2007, during February, which corresponds to the end of the reproductive season. At this locality these species coexist in coastal habitats that are characterized by sandy soils dominated by grasses and herbaceous plants (e.g., Panicum racemosum, Ambrosia tenuifolia, and Distichlis scoparia); detailed descriptions of the sampling sites are provided by Comparatore et al. (1992) . Each tuco-tuco captured was weighed to the nearest 0.01 g and sexed, and a radiocollar was placed around its neck. The position at which each individual was captured was recorded to the nearest meter using a handheld global positioning system (GPS) device (GARMIN GPS 72; Garmin International, Olathe, Kansas). Upon completion of these procedures (within 30 min after capture), the tuco-tuco was released into the burrow system from which it had been captured. When the tuco-tuco was recaptured at the end of the present study, the radiocollar was removed. All animals were recaptured at the end of this study. All field procedures conformed to guidelines of the American Society of Mammalogists for the capture, handling, and care of mammals (Gannon et al. 2007) . Protocols conformed to institutional guidelines examined by the National Council for Scientific and Technological Research of Argentina and the Argentine National Agency for Scientific Promotion, which provided financial support for this research (PICT 12507).
Radiotracking.-Individuals were equipped with G3-1V radiotransmitters (AVM Instruments, Livermore, California) that weighed ,5 g and represented ,6% of body weight on average (C. talarum: 4.6-6%; C. australis: 1.7-1.9%). We later located the radiocollared tuco-tucos using a hand-held 3-element Yagi directional antenna and an LA12-Q receiver (AVM Instruments, Livermore, California). Fixes were taken 8 times a day from 1000 to 1700 h. To ensure independence of data points (Kenward 1987; Swihart and Slade 1985) , intervals between fixes were approximately 1 h. We performed fixes of radiotransmitters placed at known locations to estimate the accuracy of the telemetry procedure as 0.5 m.
Habitat characteristics.-To estimate plant cover, biomass, and soil hardness 4 transects were delineated and set randomly, which stretched through the habitats where each of the species was present. These transects were 80 m long and were separated from each other by 50 m. Every 10 m the percentage of plant cover was estimated in a 1-m 2 area using the Braun-Blanquet method (Braun-Blanquet 1932) . To estimate plant biomass we used the method of Antinuchi and Busch (1992) . All the vegetation present in an area of 0.24 m 2 3 0.3 m deep was collected and separated in aerial and subterranean portions. These were oven-dried for 24 h at 80uC and weighed to the nearest 0.01 g (AND FX 3000, Japan). Finally, to determine if a relationship existed between home-range size and plant biomass/soil hardness, the same technique of vegetation sampling described above was used. Three vegetation samples were obtained around the burrow opening (,1 m) where each tuco-tuco was captured. For each burrow opening plant biomass (subterranean, aerial, and total) was averaged among these 3 samples. Soil hardness was estimated using a penetrometer, as described by Malizia et al. (1991) . This allowed us to estimate plant biomass and soil hardness in each territory monitored by radiotelemetry.
Statistical analysis.-Home-range size was estimated using the adaptive kernel method (AKC; Seaman and Powell 1996;
Worton 1989) as calculated by CALHOME (Kie et al. 1996) to obtain 95% home-range contours. For comparative purposes with data on subterranean rodents already published, and particularly ctenomyids, 100% minimum convex polygon (MCP) home ranges were estimated using the same software. As performed by Cutrera et al. (2006a) , default values of zero for bandwidth (or smoothing parameter-Worton 1989) and grid-cell size were chosen to allow the program to determine optimum values. All tuco-tuco relocations were used in the analysis because the AKC method is robust to putative violations of independence (De Solla et al. 1999; Swihart and Slade 1997) . In this sense, simulation studies Slade 1985, 1997) suggest that moderate autocorrelation between successive radiofixes does not invalidate the use of the AKC or the MCP (Mohr 1947) to estimate home-range size. The minimum number of radiolocations at which homerange size stabilized at the asymptote of accumulation curves was estimated following the methods of White and Garrott (1990) and Gehring and Swihart (2004) . To estimate the size of the area used per day by individuals of each species, 100% MCP estimations were calculated for each day after which they were standardized by body weight for each of the tucotucos monitored. Finally, to determine the linearity of the home-range area, the ratio of width/length was calculated. To do this, length was estimated by the longest distance between two fixes parallel to the longer axis of the covariance ellipse of the relationship between latitude and longitude (Gauss-Kruger coordinates). Width was estimated by the average of the orthogonal distance between each point and the longer axis of the covariance ellipse of the relationship between latitude and longitude.
Habitat characteristics (plant biomass, plant cover, and soil hardness) were compared between species using a MannWhitney U-test. Body weight of females versus males, and area used daily by C. australis versus that of C. talarum, were compared using a Student's t-test. A Wilcoxon signed-rank test was used to compare average distance between successive fixes between the 2 species. To evaluate the hypothesis that home-range size differs between study species and between sexes, a 2-way analysis of covariance (ANCOVA) was performed using aerial biomass and soil hardness (recorded in each burrow) and whole basal metabolic rate (wBMR in ml O 2 /h) as covariates. To calculate wBMR the specific BMR (ml O 2 g 21 h 21 ) reported by Luna and Antinuchi (2007) for both study species was multiplied by the body mass of each tucotuco captured and radiocollared. Post hoc comparisons were performed using the Scheffé test. The area used per day by individuals was compared between species using a MannWhitney U-test. A Student's t-test was used to compare the ratio width/length between both study species. A 2-way analysis of variance (ANOVA) was used to evaluate the hypothesis that home-range size differs between two populations of C. talarum (Necochea: present study; Mar de Cobo: Cutrera et al. 2006a ). Post hoc comparisons were performed using the Tukey test. For all comparisons data were tested to ensure compliance with assumptions of the parametric statistical tests using Kolmogorov-Smirnov to test normality and Levene's test for homoscedasticity. When data did not fit a normal distribution or their variances were not homogeneous, the appropriate nonparametric test was performed. All tests were implemented in STATISTICA v. 6.0 (StatSoft, Tulsa, Oklahoma). Summary statistics reported are means 6 SDs, unless stated otherwise.
RESULTS
Radiotracking.-We captured and radiocollared 7 individual C. talarum (3 males and 4 females) and 10 C. australis (7 females and 3 males). Average distance to the nearest neighbor among capture sites was 19.78 6 9.32 m for C. talarum and 32.21 6 14.19 m for C. australis. These distances were similar to the average distance traveled by individuals of both species between consecutive fixes (C. talarum: 11.57 6 3.91 m, T 5 0.11, n 5 7, P 5 0.92; C. australis: 63.20 6 46.41 m, T 5 0.09, n 5 7, P 5 0.93). For C. talarum contour area estimation for 95% AKC stabilized at approximately 5 days (40 radiolocations per tuco-tuco) and 100% MCP home-range area estimation stabilized at 5-6 days (40-48 radiolocations per individual). For C. australis, contour area estimation for 95% AKC and 100% MCP home-range area estimation did not stabilize after 8 days (64 radiolocations per tuco-tuco). All individuals were radiotracked for time periods sufficient to provide reasonable estimates of home-range size (average: 5.89 6 1.23 days 5 47.82 6 11.25 radiolocations/ individual with range 5 31-70).
Home-range size and shape.-In both species only 1 adult was captured per burrow entrance, and home ranges of the captured tuco-tucos never overlapped. Significant sexual dimorphism in body weight was detected in C. talarum (males: 108.33 6 22.55 g; females: 80 6 5.77 g, t 5 5 2.59, P 5 0.04) but not in C. australis (males: 285 6 92.60 g; females: 269.29 6 66.17 g, t 8 5 0.31, P 5 0.76). Soil hardness, aerial plant biomass, and wBMR did not have a significant effect on 95% AKC or 100% MCP estimations of home-range size (two-way ANCOVA, 95% AKC: F 1,12 soil hardness 5 0.15, P 5 0.71, F 1,12 plant biomass 5 0.02, P 5 0.89; F 1,12 wBMR 5 0.41, P 5 0.54; 100% MCP: F 1,12 soil hardness 5 0.12, P 5 0.74, F 1,12 plant biomass 5 0.0002, P 5 0.99; F 1,12 BMR 5 0.60, P 5 0.46). The 95% AKC but not the 100% MCP area estimations of home-range size differed between C. australis and C. talarum (95% AKC: F 1,12 5 4.76, P 5 0.049; 100% MCP: F 1,12 5 2.01, P 5 0.186). Sex had a significant effect on both estimations of home-range size (95% AKC: F 1,12 5 11.15, P 5 0.007; 100% MCP: F 1,12 5 5.04, P 5 0.048). The interaction between sex and species was also significant for both estimations of home range (95% AKC: F 1,12 5 14.81, P 5 0.003; 100% MCP: F 1,12 5 7.35, P 5 0.02). The 95% AKC area for C. australis adult males (2,562.67 6 762.79 m 2 ) was significantly larger than that of females (733.46 6 423.98 m 2 , P , 0.05; Fig. 2 ), but no significant differences existed between sexes in C. talarum (males: 78.01 6 19.65 m 2 , females: 58.21 6 22.73 m 2 , P 5 0.99; Fig. 2 ). MCP home ranges also differed significantly between sexes in C. australis (males: 2,242.67 6 1,043.30 m 2 , females: 734.61 6 420.17 m 2 , P , 0.05, Fig. 2) but not in C. talarum (males: 61.54 6 12.66, females: 45.91 6 19.24 m 2 , P 5 0.99, Fig. 2 ). The area used daily by C. australis, standardized by body weight, was almost twice as large as that of C. talarum, although this difference was not significant (Table 1) . Average home-range linearity index (width/length) was similar between the study species (C. australis: 0.20 6 0.16, C. talarum: 0.25 6 0.06; t 15 5 20.12, P 5 0.91).
The 95% AKC and the 100% MCP home-range size estimations for C. talarum were similar between Mar de Cobo and Necochea (95% AKC: F 1,16 5 3.38, P 5 0.09; 100% MCP: F 1,16 5 0.015, P 5 0.904) but differed significantly between sexes (95% AKC: F 1,16 5 9.71, P 5 0.008; 100% MCP: F 1,16 5 6.58, P 5 0.02), although only in the population of Mar de Cobo (P , 0.05). The interaction between   FIG. 2. -Mean home-range sizes for male and female C. australis and C. talarum estimated by the 95% adaptive kernel contour (95% AKC) and the 100% minimum convex polygon (100% MCP) methods. Different letters indicate significant differences (ANCOVA, P , 0.05).
population and sex was not significant (95% AKC: F 1,16 5 0.51, P 5 0.49; 100% MCP: F 1,16 5 0.97, P 5 0.34).
Habitat characteristics.-Total, aerial, and subterranean plant biomass were significantly higher in the habitat characteristic of C. talarum (Table 1) . Both plant cover and soil hardness also were significantly higher for C. talarum's habitat in comparison with that of C. australis.
DISCUSSION
Generally, larger organisms with greater demands for energy require larger areas for food gathering (McNab 1963) , unless food is superabundant. Our findings showed that the larger species, C. australis, occupied larger areas than C. talarum. For both species, areas occupied by different adults did not overlap. The nonoverlapping distribution of adults reported in this study appears to be common among tuco-tucos, as reported in other radiotelemetry studies (Cutrera et al. 2006a; Lacey et al. 1998; Tassino et al. 2010; F. Mapelli, pers. comm.) . Because individuals captured for this study were neighbors, any spatial overlap among adults should have been evident. However, our results demonstrated that each radiocollared tuco-tuco occupied an exclusive burrow system for the duration of the study, as had been reported in previous work on both species (Busch et al. 2000) and confirmed previously for C. talarum in its northern distribution range (Cutrera et al. 2006a) .
We found that the home-range size of C. australis was ,19-fold larger than that of C. talarum, despite C. australis being only 2 to 3 times larger and having a BMR 1.3-2.6 higher than C. talarum. Further, neither aerial plant biomass, soil hardness, nor wBMR had a significant effect on the total home-range size in either of the study species, suggesting that these factors related to energy gain and expenditure might not be the main explanation for the size of the home range of an individual.
It has been proposed that home ranges are established to ensure survival through critical periods, which could mean that home-range size depends not only on individual energetic requirements (Elchuck and Wiebe 2003; McNab 1963 ) but also on the interaction among them and the spatial and seasonal distribution of limiting food resources across the landscape (Mitchell and Powell 2004) . C. australis and C. talarum are generalist herbivores that forage on almost all of the plant species present in the grassland habitat (Comparatore et al. 1995) . However, both species appear to be segregated at a microspatial scale because of different soil preferences, probably related to the burrow characteristics of each species (Luna and Antinuchi 2007) . As Comparatore et al. (1995) observed, members of both species of tuco-tucos consume only plant species that are restricted to their characteristic habitats. Although the plant community present in the dunes, which is the characteristic habitat of C. australis, is dominated by the perennial grass P. racemosum , the adjacent plant community of grasslands, which is the characteristic habitat of C. talarum, is more evenly composed of forbs (Adesmia sp. and Ambrosia sp.) and grasses (P. racemosum and Poa sp. -Comparatore et al. 1995) . These differences in the composition of the plant community of the characteristic habitats of the 2 species could affect the turnover rate of the consumable plants, probably affecting differently the availability of food in a patch through a short period of time (days), leading the tuco-tucos in the dunes to cover greater areas to meet their energy requirements. Seasonal variation in plant biomass in the coastal grasslands is also important (Comparatore et al. 1995) . We found that during summer, the season with the highest plant productivity (Comparatore et al. 1992) , aerial plant biomass was significantly greater in the habitat of C. talarum than in that of C. australis. Previous studies conducted in winter recorded that differences in plant biomass and cover between the habitats are more pronounced than in the summer, due mainly to a decrease in aerial biomass in the habitat of C. australis (Comparatore et al. 1992 (Comparatore et al. , 1995 . Concomitantly, unlike the total home-range area, the area covered daily by C. australis (standardized by body weight) was almost twice as large as that covered by C. talarum, which is close to the ratios of aerial plant biomass, plant cover, and soil hardness observed in the habitats of these species and the ratio of BMR reported for them (Busch 1989 ). The habitat of C. australis had about TABLE 1.-Mean estimates (6 SD) of plant biomass, soil hardness, plant cover, total home-range size (95% adaptive kernel estimates), and area used daily (standardized by body weight) for Ctenomys talarum and C. australis and ratios of these measurements between species. Asterisks (*) denote statistical differences (P , 0.05) between species (determined by ANCOVA analysis for home range). Sample sizes (n) for each variable are indicated in parentheses. 5-fold less aerial plant biomass and half as much cover and soil hardness as the habitat of C. talarum. Further, the percentage of the total home range covered daily was much less for C. australis than for C. talarum. These data suggest that the patches of food that C. australis is exploiting in its territory might be greatly separated in space, and those present in the habitat of C. talarum are closer or more continuous in space and, most likely, in time.
Although our study species occur in sympatry, they are segregated microspatially by different soil preferences (Vassallo 1998) , and the observed soil preferences are related to the quality and quantity of food in the inhabited area. Because the tuco-tucos occur in a coastal environment, the relationship between soil hardness and plant biomass contrasts with other classical examples described in the literature (Du Toit et al. 1985; Lovegrove 1989) . The larger species (C. australis) inhabits soft soils with low and poor primary productivity. The smaller species (C. talarum) occurs in hard soils with dense and diverse plant cover (Malizia et al. 1991) . A previous study provided the first evidence that digging energetics remains similar in these two Ctenomys species when digging in different soil types (Luna and Antinuchi 2007) . Therefore, these authors suggested that digging energetics seems not to be the main cause influencing soil type selection in C. talarum and C. australis. The results of our study suggest that although total home-range size does not appear to be related directly to plant biomass or soil hardness, interspecific variation in the area used daily by tuco-tucos seems to be more influenced by differences in plant cover, biomass, and soil hardness detected between the dunes and adjacent area. Finally, in spite of the observed differences in plant productivity and soil hardness between these 2 habitats, the degree of linearity of the burrow systems did not differ between C. australis and C. talarum, contrary to what has been observed for other subterranean rodents such as pocket gophers (Thomomys bottae) and mole rats (Spalax ehrenbergi), whose burrows tend to be longer and more linear in low-productivity habitats (Heth 1989; Reichman et al. 1982) .
Talas tuco-tucos from Mar de Cobo have a comparatively larger body size than tucos from Necochea (Zenuto et al. 1999b) . Despite this, we did not find significant differences in total home-range size between these populations, further supporting the conclusion that body size alone does not explain home-range size variation in the 2 species of tucotucos. Factors besides body size, such as mating system (Fisher and Owens 2000) , have been invoked to explain homerange size variation between sexes of the same species. For both species evidence suggests that the mating system is polygynous (Zenuto and Busch 1998; Zenuto et al. 1999a Zenuto et al. , 1999b , in which male spatial organization is affected by the distribution of the females because male reproductive success is conditioned by the number of mates a male can access and defend (Clutton-Brock 1989; Komers and Brotherton 1997) . Therefore, by occupying larger areas, males increase their chances of monopolizing a greater number of females. Further, in polygynous species males usually are larger than females (Krebs and Davis 1993) , and this sexual dimorphism in body size also could determine larger home ranges for males in comparison with those of females.
Although previous studies have found a pronounced sexual dimorphism in adult body size in C. australis (Zenuto and Busch 1998), we did not find significant differences in body size between males and females. On the basis of body weight, tuco-tucos captured in this study belong to age class III (6-9 months old-Zenuto and Busch 1998), in which males are expected to be reproductively mature and most females appear to be gravid. In spite of the lack of sexual dimorphism in body weight, larger total home-range sizes were observed for male than female C. australis, suggesting a predominant role of the mating system in influencing home-range characteristics in this species.
Despite C. talarum also being polygynous (Zenuto et al. 1999a ) and males being larger than females (Zenuto et al. 1999b ; this study), we did not find significant differences in total home-range size between sexes in Necochea. However, differences in home-range size between the sexes were observed in a previous study, which assessed the home-range size of Talas tuco-tucos in Mar de Cobo, a population located in the northern distribution range of the species (Cutrera et al. 2006a) . Several lines of evidence suggest that the degree of polygyny is also more extreme at Mar de Cobo. In particular, sexual dimorphism is more pronounced in Mar de Cobo (Zenuto et al. 1999b) , and males from this population form dominance hierarchies that determine access to receptive females. In contrast, hierarchies are not observed among animals from Necochea, suggesting that access to females is more equitable (Zenuto et al. 2002) . Therefore, differences in the degree of polygyny between the population of C. talarum at Mar de Cobo and our population at Necochea could be the reason for male home range being larger than that of females only in Mar de Cobo, despite the sexual dimorphism in body size reported in both populations (Zenuto et al. 1999b) . Even when the low number of males monitored for C. talarum (n 5 3) might have contributed to the lack of difference observed in home-range size between sexes, previous evidence suggests that differences in space use between sexes appear to be more pronounced in Mar de Cobo compared with Necochea. Although genetic structure is more pronounced among females than males in both study populations of C. talarum, suggesting that movement by members of this sex is more limited than it is for males (Cutrera et al. 2005) , frequency of movements to artificially vacated areas is similar between sexes in Necochea but is higher in males compared with females from Mar de Cobo (Malizia et al. 1995) . Therefore, this and other studies (Cutrera et al. 2005 , Malizia et al. 1995 suggest that mating system seems to have a significant role in shaping total homerange and dispersal characteristics in the 2 study species of tuco-tucos despite their differences in body size and the extent to which this feature varies between sexes.
Unlike body mass or mating system, the effect of population density on home-range size remains less clear. Although some studies have reported a negative association between population density and home-range size for several rodent species both in semicaptive (Chaetodipus formosus, Perognathus longimembris, Dipodomys merriami, and D. microps -Maza et al. 1973 ; Peromyscus leucopus and P. maniculatus -Wolff 1985) and in free populations (Microtus ochrogaster- Gaines and Johnson 1982; M. agrestis-Erlinge et al. 1990 ), others did not observe any association between these two variables (M. californicus-Batzli 1968; breeding females of Myodes gapperi-Bondrup-Nielsen 1986). For C. talarum previous studies reported a marked difference in population density between the population located in the northern range, Mar de Cobo, and our study population in the southern range, Necochea. Although density at Mar de Cobo is approximately 60 individuals/ha, density at Necochea is approximately 16 individuals/ha (Busch 1989; Cutrera 2007; Malizia et al. 1991 Malizia et al. , 1995 . The difference in home ranges between the 2 areas, however, was not significant. Previous studies have found that at high densities home ranges became somewhat constricted but reached a minimum size. At this point, home ranges did not become smaller, but overlap increased, and increased levels of aggression and territorial defense resulted (Wolff 1985) . However, this is not the case for C. talarum. No overlap existed between neighboring tuco-tucos in either of the 2 populations (Cutrera et al. 2006a ; this study), although levels of aggression have been reported to be higher, at least among males, in the population of Mar de Cobo (Zenuto et al. 2002) . Therefore, population density appears not to have a major influence on home-range size in Talas tuco-tucos. Future studies are needed to establish if density is an important factor modeling home-range characteristics in other species of Ctenomys. At present, data for C. australis are not sufficient to assess the effect of population density on home-range size.
The existence of spatial heterogeneity and the ability to detect such characteristic are required conditions for habitat choice to evolve. In turn, the scale at which an individual can perceive habitat heterogeneity depends on its ability to move in the environment (Boulinier et al. 2008) . Movement is a complex phenomenon that has population-level consequences, but it originates as a behavioral trait at the level of individuals. Movement is determined by sex and age of individuals and behavioral and social factors and their interaction with the geographical features of the landscape (Steinberg and Patton 2000) . C. australis and C. talarum represent an interesting opportunity to continue exploring these aspects. These species of tuco-tucos, although sympatrically distributed at a regional scale, differ markedly in their microhabitat choices (Comparatore et al. 1992; Malizia et al. 1991) . The present study showed that factors such as body size or population density are not the major determinants of home-range size in these 2 species of subterranean rodents. Instead, the spatial and temporal abundance and distribution of food resources, soil macrostructure, and variation in mating system features are likely to have a significant impact on space use in these animals.
Evidence suggests that C. talarum has the ability to use olfaction to orient its digging while foraging, even though members of this species consume mainly aboveground plant parts (Schleich and Zenuto 2007) . We recently observed that C. australis and C. talarum differ markedly in their movement abilities, as suggested by recent genetic studies (Cutrera et al. 2005; Mora et al. 2010) , which could affect the scale at which they perceive habitat heterogeneity with respect to food availability. These movement patterns may vary slightly, depending on the interaction between ecological, densitydependent factors and social attributes (e.g., distribution of resources, level of individual aggregation, and degree of polygyny) and with the spatial and temporal scales considered (Mora et al. 2010 ). This study was conducted over a month and thus represents a snapshot of the home-range and activity patterns of both species of tuco-tucos. Additional studies over longer time periods should explore these aspects of the biology of these mammals from physiological, behavioral, and genetic perspectives to better understand the factors that influence space use in natural populations of subterranean rodents.
RESUMEN
A pesar del carácter fundamental que presenta el área de acción en la biología de una especie, continúa siendo dificil I analizar aspectos de su tamaño, forma y estructura para ciertos grupos, como los roedores subterráneos. Estos roedores, caracterizados por su limitada movilidad individual y una distribución en parches de sus poblaciones locales, generalmente defienden territorios multi-propósito, en los cuales tiene lugar tanto el forrajeo como la reproducción, y que por lo tanto incrementan las posibilidades de compromisos o ''trade-offs'' entre factores de calidad de hábitat. El presente estudio tiene como objetivo analizar el tamaño y la forma del área de acción de 2 especies de tuco-tucos, C. australis (300-600 g) y C. talarum (100-180 g), empleando radiotelemetría en la zona en la cual estas especies se encuentran en simpatría, y además explorar los factores que influyen en el uso del espacio por parte estos roedores subterráneos. El tamaño del área de acción de C. australis (1282,22 6 1014,83 m 2 ) fue ,19 veces más grande que el de C. talarum (66,69 6 22,34 m 2 ). El área recorrida diariamente por C. australis representó solamente un 9% del área de acción total y fue casi 2 veces mayor que la de C. talarum, mientras que el área recorrida diariamente por esta última especie representó un 35% del área de acción total. La biomasa vegetal total, aérea y subterránea, la cobertura vegetal y la dureza del suelo fueron significativamente mayores en el hábitat característico de C. talarum. Contrariamente a lo esperado, el tamaño corporal no fue el factor predominante que explicó la variación inter e intra-específica en el tamaño del área de acción. Discutimos de qué forma la variación en disponibilidad de alimento tanto en tiempo como en espacio y diferencias en la intensidad de la poliginia podrían ser factores importantes que modelen el tamaño del área de acción en este grupo de roedores.
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